tionship between the magnesium requirement and the nitrogen source being utilized.
If the organism's need for a trace metal is in its synthesis of amino acids or the precursors of the amino acids, then we would expect to find little or no requirement for the trace metal if the precursor or amino acid is supplied to the organism as a source of nitrogen.
The organism used in this study was Brookings, 1963) , in that 0.85% sodium chloride was added to prevent clumping of the cells. Our medium also differed from Pengra and Wilsons' in that it did not contain calcium chloride. Analytical reagent-grade chemicals were used for the preparation of the medium. Concentrated solutions of each constituent of the medium were passed through an ion-exchange column (Pengra and Wilson, Proc. Soc. Exptl. Biol. Med. 100:436, 1959) . A weak cation-exchange resin, Amberlite IRC-50, charged with the appropriate ion was used. Solutions of the phosphate salts, sodium chloride, and sodium nitrate, one of the nitrogen sources used, were passed through a resin column charged with a 5.0% solution of the appropriate salt. The water, sucrose, and glutamic acid were purified by passing them through a hydrogen-ion charged column. The glutamic acid solution had a pH of 3.4 before and after passing through the exchange column.
The concentrated solutions were made up as follows: 20 g of sucrose in 200 ml of water; 12.5 g of Na2HPO4 in 250 ml of water; 1.5 g of KH2PO4 in 250 ml of water; 21.5 g of NaCl in 100 ml of water; 1 ml of the Fe-Mo solution of Wilson and Knight (Experiments in Bacterial Physiology, Burgess Publishing Co., Minneapolis, 1952) ; 100 ,ug of magnesium per ml as MgSO4 ; and 1,000 ,ug of sulfur per ml as Na2504. Sodium sulfate was added to the purified medium to keep the sulfur level at 20 ,g/ml. The solutions of the combined nitrogen sources were made up to contain 5,000 ,ug of nitrogen per ml as ammonium acetate, sodium nitrate, or glutamic acid.
The solutions were combined in 250-ml Erlenmeyer flasks in the following quantities to make up the test media: sucrose, 10 ml; Na2-HPO4, 6.25 ml; KH2PO4, 6 ml; NaCl, 2 ml; Fe-Mo solution, 1.0 ml; Na2SO4, 1.0 ml; and MgSO4 to give 0.0, 0.1, 0.2,0.5, 0.8, 1.0, 1.5, or 2.0 ppm of magnesium in a series of flasks. A 1-ml portion of the combined nitrogen concentrate was added to give 100 ,ug of nitrogen per ml in the medium. (Fig. 1) . The effect of magnesium was studied over a range from 0.0 to 2.0 ppm of magnesium added. There were always definite increases in growth with an increased magnesium level until a plateau was reached. On all three of the combined nitrogen sources, ammoniacal, nitrate, and glutamic acid, the optimal level of magnesium required for maximal growth was approximately 1.0 ppm. The amount of total nitrogen assimilated for the three different combined nitrogen sources was not the same. This may be caused by factors other than the magnesium level. The cultures utilizing the ammonium salt and the nitrate showed a significantly higher growth rate and total growth than did the cultures fixing molecular nitrogen.
With the use of the same levels of magnesium in the medium as with the combined nitrogen, N2 was used as the nitrogen source. Maximal growth, with N2 gas used as the nitrogen source, was obtained when 1.5 ppm of magnesium had been added to the medium (Fig. 1) . The various amounts of total nitrogen utilized were plotted against parts per million of Mg++ added (Fig. 1) after correction for the nitrogen in the inoculum.
We have shown that the magnesium requirement for the anaerobic nitrogen fixer, A. aerogenes, was nearly the same, whether the organism was assimilating ammoniacal, nitrate, or glutamic acid nitrogen. When the organism was fixing molecular nitrogen, our experiments showed a need of 1.5 ,ug of magnesium per ml, as opposed to 1.0 ig for the other nitrogen sources. This difference could be due to experimental error or it could mean, as it suggests, a higher requirement for magnesium when fixing molecular nitrogen.
We are inclined to think that the organism's requirement for magnesium is independent of nitrogen sources supplied, and that the need for magnesium is in another area of the organism's metabolism.
